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{the  measurements  are  made,  yield  satisfactory  results  for  \ 
(relatively  simple  cases  (level  terrain,  with  &  homogeneous  j 
j base  surface,  sufficiently  high  wind  velocity,  and  so 
forth) ,  '  ; 

{  The  determination  of  the  turbulence  coefficient  for  [ 

la  nonhomogeneous  base  surface  on  the  basis  of  these 
{methods,  oh  the  other  hand,  is  beset  with  substantial  dlf-  : 
jf Acuities.  Hence  the  methods  of  determining  the  turbulence; 
|  coefficient  without  resorting  to  the  numerous  assumptions  I 
{on  which  the  above-mentioned  methods  are  baaed,  are  of 
{ substantial  Interest.  It  should  be  noted  that  the  methods  j 
I  formerly  used  to  determine  the  turbulence  coefficient  which j 
took  into  account  the  vertical  distribution  ol  emanation  I 
jand  its  decay  products  /2,  10/  and  the  ion  concentration  j 
j from  a  plane  ana  iluear  ionisation  source  /II/,  as  well 
jas  the  methods  utilizing  the  results  of  observation  of  an 
(expanding  smoke  cloud  /3»  4,  9//  have  not  acquired  wide-  j 
(spread  application.  -j 
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substantial  errors  occur  in  determining  initial  data. 
Moreover,  in  the  expansion  of  a  smoke  cloud,  which  is  a 
turbid  medium,  the  actual  turbulence  pattern  is  distorted 
owing  to  radiation  absorption  toy  the  smoke  particles# 

Progress  achieved,  in  studying  and  applying  radio¬ 
active  isotopes,  as  well  as  the  present,  refined  technique 
of  measuring  ionising  radiation,  permits  determination  of 
the  turbulent  diffusion  coefficient  on  the  basis  of  the 
concentration  of  a  passively  transferred  substance 
measured  with  the  use  of  tagged  atoms,  .  ! 

Such  a  method  of  determining  concentration  has  j 

many  advantages  namely :  j 

1«  Sampling  and  analysis  of  air  is  no  longer  ! 

necessary,  '  *  ] 

2#  Initial  data  are  determined  with  greater  j 

exactness,  "  i 

3,  Continuous  measurement  of  concentration  at  given  ! 

points  in  a  radioactive  cloud  Is  provided  for,  j 

4,  At  small  concentrations  of  radioactive  impurity,  j 

a  practically  transparent  cloud  forms  which  does  not  absorb] 
radiation  a,nd  thus  does  not  disturb  the  character  of  dif-  ! 
fusion,  ] 

In  the  present  work,  we  attempt  to  demonstrate  j 

that  it  is  possible  to  measure  the  concentration  of  a  } 


passively  transmitted  substance  tagged  by  radioactive  I 

atoms,-  by  means  of  gas-discharge  counters,  j  J 

W©  know  that  the  association  between  t&e  radioactive} 
nuclei  q|  and  Qg; ln^ two  objects  under  investigation,  and  1 

the  number  of  the  j# -particles  or  Y'  -photons  counted  /l2/,i 
is  expressed  by  the  relation  v  \ 


jfj  __  _f»j  i 

"ft  Or  (I).  j 

provided  that  the  following  conditions  are  satisfied: 

1 ,  The  radiations  of  the  radioactive  isotopes  in  j 
the  two  objects  under*  comparison  possess  the  ©as®  j 

y  -particle  energy  spectrum  or  the  same  magnitudes  of  j 
Y energy  quanta,  «  “  ] 

2*  The  numbers  of  ft  -particles  or  -quanta  ! 

emitted  in  the  disintegration  of  the  same  number  of  nuclei  1 
in  the  two  objects  are  equal, 

3,  The  geometrical  dimensions  of  the  objects  under 
comparison  are  the  same-, 

4,  The  radioactive  nuclei  in  the  objects  under 
comparison  are  distributed  uniformly  or  similarly, 

5,  The  locations  of  the  objects  under  comparison 
relative  to  the  counters  are  the  same* 

If  the  above  conditions  for  a  radioactive  cloud 


2 


i  under-  investigation  are  satisfied,  it  is  possible  to 
i  observe  the  concentration  of  the  radioactive  impurity  as 
|  it  varies  under _ the  influence  of  -turbulent  diffusion,  as 
j  the  number  of  0  -particles  registered  at  several  points, 

]  Then,  if  we  possess  the  data  based  on  the  diagrams"  of  E*  i 
|  S.  Lyapln  /9/  on  the  distribution  of  radioactive  lmnurltv  I 
i  concentration,  it  is  possible  to  determine  the  coefficient  I 
of  turbulent  diffusion.  ! 

It  is  possible  to  realize  the  above  conditions  if  1 
the  radioactive  cloud  contains  one  isotope  that  emits  i 
P  -particles  only,  and  if  the  cloud  is  introduced  into  | 
the  air  in  the  fora  of  an  aerosol  consisting  of  particles  j 
of  less  than  one  micron  In  diameter,  'The  dimensions  of  I 

the  cloud  should  exceed  the  maximum  path' length,  of  the  I 

&  -particles.  Thus  the  counters  placed  within  a  given  | 
cloud  will  register  the  ^-particles  from  equal  ” counter  | 
volumes"  wnose  locations  relative  to  the  counters  are  the  ! 
sm®»  By  « counter  volume"  we  mean  the  volume  of  a  sphere  i 
whose  radius  is  equal  to  the  sum  of  the  maximum  path  length! 
of  the  /■*  -.particles  of  a  given  radioactive  cloud,  ana  ”  ! 
tn©  radius  of  the  working  volume  of  a  spherical  counter,  ) 

Smoe  the  radioactive  decay  of  different  substances  J 
is  accompanied  by  different  types  of  emission,  the  choice  j 
a  radioactive  tracer  is  of  great  significance.  i 

Evidently,  the  tracer  selected  must  satiefv  the  follow-  I 
requirement si  *  j 

It  should  develop  smoke ,  \ 

,  2«  in  developing  smoke,  it  should  produce  a  cloud  ofi 

J radioactive  smoke  consisting  of  particles' of  less  than  one  i 
j micron  in  diameter,  which  form  a  stable  aerosol,  j 

Its  half  life  should  be  such  as  to  eliminate  l 
any  appreciable  variation  of  activity  during  the  reauire-  • 
merits, 

4.  _  There  should  be  no  chemical  reaction,  between  the  ' 
tracer  and.  the  medium  which  might  affect,  the  composition 

of  the  cloud,  ’  "  | 

5.  The  tracer  should  not  accumulate  is  living  1 

organisms,  *  j 

6„  Its  ionization  density  in  biological  tissues  I 
should  be  small,  j 

?♦  Tts  radiation  should  be  measurable  with  ordinary  I 
j g&s-discharge  Counters,  ’  } 

At  present,  we  know  of  about  40  isotopes  that 
aeeay  yielding -radiation  only?  however,  only  a  few 
of  these  isotopes  more  or  less  satisfy  cur  other  require¬ 
ments.  One  such  isotope  is  phosphorus-32,  which  we  * 
chose  as  our  tracer. 

Let  us  now  examine  the  problem  of  whether  the 


concentration  of  a  .radioactive  cloud  can  be  measured 
by  means  of  gas- discharge  counters.  Suppose  we  have  a 
radioactive  cloud  that  expands  from  a  point  source  in  the 
direction  of -the  wind.  At  a.  certain  distance  x  from  the 
source,  we  have  a  radiation  counter  which,  is  a  sphere  of 
radius  r0  and  cross  section  s00unt The*  concen¬ 
tration  of  the  radioactive  cloud  within  -the  limits  of  the 
counter  volume  of  a  given  counter,  is  considered  constant. 

Let  us  denote  the  mean  concentration  of  the  radio¬ 
active  nuclei  within  the  counter  volume  by  q,  and  the 
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j  since  the  variation  of  activity  due  to  radioactive  decay  j 
during  the  experiment  is  infinitesimal*  In  this  case,  j 
f  the  flow:  of  p  -particles  from  the  elementary  volume  j|v  | 
}  within  the  solid  angle  2  If”  is  expressed  a.®  follows 5  | 


where 


4  *»  n^v„ 


|  %d%dfdr„ 

|  In  order  that  one,  P  -particle  b©  registered  by  a 

}  counter,  it  is  sufficient  that  its  path  cross  or  termi¬ 
nate  in  the  counter's  sensitive  volume  /8/.  Hence,  the 
counter  registers  only  that  part  of  the  flow  equal  to 


|  where  Q  =Sooun^er/r2  is  the  solid  angle  at  which  the  | 

|  sensitive  volume  of  the  counter  may  be  seen,  from  the 
|  elementary  volume  dv  (r  being  the  distance  of  this 
|  elementary  volume  from  the  counter). 

{  If  we  allow  for  the  attenuation  of  radiation  in  the 

]  medium  and  at  the  walls  of  the-  counter,  the  expression. 


(3)  will  take  the  form 


£  ‘I*’ +*»+*««)  . 


where 


V  ”  '  *  lap*  j 

is  the  mass ' absorption  coefficient  (cm^/g) 


4 


and  d* counter  +  a*alr  *  Input  ~ 

is  the  total  thickness  of  the  absorbing  layers; 

in  this  case,  d* counter  counter  a  counter  is  ^h© 

thickness  of  the  counter  walls  in  g/era^; 

d*aJr  =  y^oounter  v  is  the  thickness  of  the  air  layer  in 

g/cs4; 

d*  impur  “  y^impuT*  r  iB  th®  thickness  of  the  layer  of  the 

radioactive  impurity  in  g/e®?;» 

She  aerosol  density  is  usually  much  lower 

'than  ‘the  air  density  (for  example,  the  moan  effective 
i density  of  an  aerosol  consisting  of  phosphoric  acids  fsf 
Is  equal  to />  ^  *  0,61X1  G~=>  g/csa-’).  Hence,  the  last 

item  in  the  exponent  of  equation  (4)  may  be  neglected. 

If  we  express  ^ Counter  ..tome  of  the  equivalent  thick¬ 
ness  of  the  air  layer,  under  the  condition  that  /%oimt©r 
^counter  s  f&lt  d  air*  tijen  tafe0s  the  following  form! 

!  ;  j.r  .  I 


Integrating  the  expressions  (a)  and  (5)  with  respect  to 
r,  qy  and  i?  $  within  the  limits  of  r0  to  R,  o  tofff /2» 

and  q  to  ffT »  respectively,  wo  obtain  the  total  number 
of  0  -particles  emitted  from  the  sphere  with  radius  R, 
as 

“ . 


iaa  well  as  the  number  of  -particles  that  should  actually 
reach  the  working  volume  of  the  counter  as  a  result  of 
absorption  and  attenuation  by  the  medium. 


_ 

«'®r 


w»+^  »+<u 


Introducing  the  correction  for  the  counter  "dead 
time” _  /6/  S=a/1  «»  w%  ,  vhere  /X*  is  the  counter  "dead 
time » "  n  is  the  number  of  p  -particles  registered  by  the 
counter,  and  N  is  the  number  of  f3  -particles  that  reach 
[the  sensitive  -volume  of  the  counter,  we  obtain 


5,-,  %(i  —  *  “4 


<*+*»> 


[The  ratio  of  equation 

(MwMuiMMMcftif mMiMika urifWitioni — yarns* — Mfiamsuaw  r to+Vn  — ■■  «»•*. 


uldJlL  J4).  — ... 
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j  coefficient  of  the  given  counter,  which  characterizes  the 
|  relation  between  the  measured  and  actual  number  of 
J3  -particles  within  the  volume  under  investigation. 
Denoting  the  yield  coefficient,  as  y(8t)»  we  get 

ytm-JL.  -  JL .  g-wp, **„+>-.,>  _.e-*vff+rf*>  ]  f§i 

No  4  (#-rc)V*L  e  ]•  1  * 

We  know  that  the  actual  absorption  curve  departs 
appreciably  from  the  exponential  law.  It  reaches  its 
maximum  value  not  at  R  =  ®  but  at  a  certain  definite 
value  R»  equal  to  RcounterJ 

i?c<J  =  dm  dn  +  r0 , 

where  d^  Is  the  maximum  path  length  of  a  0  “-particle 


dair 


is  the  equivalent  thickness  of  the  air  layer 


(cm)?  r  is  the  radius  of  the  counter’s  sensitive  volume 
(cm) , 


The  value  B=Rccmtrfcer, 


the  smallest  R  for  which 


p  “-particles  no  longer  reach  the  sensitive  volume,  we 
will  call  the  radius  of  the  counter  volume.  If  the  dimen¬ 
sions  of  the  radioactive  cloud  exceed  the  magnitude  of 
the  counter  volume,  then,  obviously,  the  number  of  the 
J9  -particles  registered  no  longer  depends  dn  further 
increases  in  the  size  of  the  radioactive  cloud,  and  is 
determined  solely  by  the  cloud  concentration,  —  i.e., 

the  condition  ~~  33  ~h  (1),  is  satisfied. 


; Hence,  the  concentration  may  be  Judged  from  the 
number  of  fi  -particles  registered*  The  quantity  y(R) 
can  be  determined  from  the  ratio  of  the  ordinates  of  the 
actual  absorption  curve  and  the  tangent  to  it,  correspond 
'ins  to  the  point  R  +  R  t  ,  or,  approximately,  from 

. Formula  (9),  provided  that  R  Is  replaced  by  Rcoim^er» 

and  the  second  ter©  in  the  exponent  is  set  equal  to  zero. 
In  practice,  we  will  determine  y(K)  by  means  of  Formula 
(9) ,  since  obtaining  the  actual  absorption  curve  for  the 
4  count  conditions  is  beset  with  substantial  difficul¬ 
ties. 

The  activity  in  the  counter  volume. 


3.740?  *3 


^  ,-yV’  f  C  '".  'm...  -  \ 


can  be  determined  from  the  known  value  of  the  yield 


] 


coefficient  y  and  the  number  n  of  -particles  registered 
where  is  the  yield  of  -partible a  per  disintegra¬ 
tion  event.  ^ 

The  mean  activity  concentration  In  the  counter 
volume  can  be  determined  from  the  expression  (8) : 


a 


'  ‘^fU0?-Sw_8(I™IS^> 


•B  C (II) 


It  should  b©  noted  that  it  is  possible  to  control 
t the  magnitude  of  the  counter  volume  within  the  required 
’  limits  by  the  use  'of  additional  aluminum  hoods,  whose 
necessary  thickness  may  be  computed  from  the  formulas 


JS’PE 


R 


£*3  i 


(12>i 


where  dg ,  la  the  equivalent  thickness  of  the  air  layer, 
and 


*4  =  r/„ 


Pas '* 


(I3J 


where  d,,  is  the  thickness  of  the  aluminum  hood. 

This  formula  is  obtained  from  the  expression  (8)  under 
the.  condition  that 

“0,0002,  .  (14); 


differs,  from  nl^^by  approximately 


i.e.j  th&ip 

i  counter 

i  0.1$.  ,  .  -  | 

However,  the  yield  coefficient  decreases  with  I 

decreasing  counter  volume,  and  this  leads  to  the  neoes-  j 
sity  of  increasing  considerably  the  activity  concentration j 
I  of  the  radioactive  cloud.  .  I 

Let  us  now  calculate  the  conditions  for  an  experl-  I 
merit  determining  the  concentration  distribution  in  a*’  ! 

I  radioactive  cloud.  We  will  determines  I 

{  (a) ‘the  necessary  source  strength  of  the  radio-  j 

I  active  cloud; 

|  $b)  the  dimensions  of  the  dangerous  zone; 

I  (c)  the  .dimensions  of  the  experimental  zone. 

To  -  facilitate  computation,  let  us  introduce  the 
following  concepts! 

t .  The  maximum  range  of  activity  concentration 


Ma-'-feg- 

* 


m 


where  a^  and  a  ^  are  the  maximum  and  minimum,  volumetric 


concentrations  In  the  counter  volume ,  that  can  be  measured 
by  the  counter.  These  Quantities  are  determined  by  means 
of  formula  (11}  from  the  maximum  and  minimum  values  of  the  I 
counter  capaci ty  for  &  given  instrument. 


2.  The  dilution  coefficient 


^  ^  ^  A? 


wne re  a* 


initial 


sno 


Inal 


,  are  the  initial  and  final 


volumetric  activity  concentrations. •  | 

The  dilution  coefficient  is  selected  in  conformity  \ 
with  the  given  experiment*  Here,  in  order  to  obtain 
reliable  readings*  should  be  selected  In  such  & 

manner  than  the  corresponding  counter  capacity  n^aai 

is  at  least  twice  as  large  as  the  background  capacity  | 

^background*  | 

Similar  to  quantities  &„.Rjr  and  Knjnt  a  fir-al  ! 

is  calculated  from  formula  (11)*  Obviously,  the  condition | 

;  l  <  M.  [ 

should  be  satisfied*  j 

The  source  strength  and  the  dimensions  of  the  j 

dangerous  zone  and  experimental  zone  can  be  rated  by  use  i 
of  the  corresponding  Suttcm  formulae  /l ,  14/.  These  j 

formulas  permit  determination  of s  j 

(a)  the  smoke  concentration  from  a  continuous  | 

point  source ,  i 

•«  j 

t 

\ 

where  q  Is  the  concentration  at  the  points  x,  y,  a,  I 

Q  Is  the  source  strength.,  j 

u  is  trie  mean  velocity  of  the  wind,  i 

Cy  and  cs  are  the  virtual  diffusion  coefficients,  I 

and  n  Is  &  dlraensionI.es a  parameter  accounting  for  the  j 
stratification  of  the  atmosphere?  ! 

(b)  the  width  of  the  cloud  from  a  continuous  point  j 

source,  .  . .  i 


dyV'" 


Cy-X 


(c)  the  height  of  the  cloud  from  &  continuous  point 
or  linear  source, 


3e*»0n  IO)T  •cjS-xl"T* 


c  m 


«awrr«*wi>‘ 


WG  0©X©O"b 


which  la  obtained  from  the  ratio  .of  the  axial  concentra¬ 
tions  according,  to  the  expression  (22)  at  the  points 
^initial  an®  xf Inal *  where  y~-z~-0,  'Here,  we  select  a^na- 

“^background*  i*e,»  h  M* 

Se  ¥e  determine  the  extent  of  the  dangerous  zone* 
The  permissible  concentrations  of  radioactive  aerosols 
In  workshops  are  to  be  found  in  the  ?s Handbook;  on  Radio¬ 
active  Radiations  and  Protection*1  /?/,  For  settlements, 
these  values  should  be  reduced  tenfold*  Substituting  In 
expression  (23)  a„  ._4.,  for  a*..  Ql ,  we  obtain  the 


l  *  „ , ror-  a~.  ,  we 

permissible  final ? 

boundary  of  the  dangerous  zone,  x^ennieeiMe* 


lire ct Ion  of  the  wind*  The  extension  of  the  dangerous 


zone  perpendicular  to  the  wind  Jpenalsslbl 


may  be  deter¬ 


mined  from  the  following  Sutton  formula  f\  3/t 

2y.-2fl„«Tv^-T‘, 


where  p  Is  the  value  for  the  axial  concentration  in  percent, 
and  y  Osypermlaaible/<J*' 

Obviously,  the  dimensions  of  these  zones  depend  to 
a  great  extent  on  the  degree  of  turbulence  and  wind  j 

velocity?  hence,  It  should  be  mandatory  to  define  accu-  { 
rat ely  the  initial  data  prior  to  the  experiment,  parti-  j 
cularly  In  determining  the  boundary  of  the  dangerous  zone*'. 

The  calculation  of  the  necessary  source  strength  j 
and  of  the  boundaries  of  the  dangerous  zone  may  serve  as  | 
an  example*  Suppose  we  have  a  spherical  counter  with  j 


radius  r0s=6«33  cm,  a  wall  thickness  ^omiter  =0*05  cm 

and  a  wall-material  density^  =2.6  g/cm-^j  then  the  thick¬ 
ness  of  the  air  layer  whose  absorption  capacity  is  equiva¬ 
lent  to  that  of  the  walls  of  the  counter  will  equal 

j,r  . trteV"* 

Since  for  phoephorus-32  A  equals  10.85,  at  n 
1  pulse  per  second  the  minimum  concentration  of  a  radio¬ 
active  cloud,  measurable  with  a  given  counter,  according 
to  Formula  (11)  will . be  equal  to 


tc,85  •  o,oota&  >  t  •  *  im  •  ww+w 
£f.'Wl“W~ 


Whence ,  according  to  the  diagram  cited  above,  we  obtain 


— wartvtota-' 


then 


If  a. 


"  8,1$ 

"  ijnser 


jjja,  •»  g-gg-  *  3,16««SS4,2  a 


4.3  XI O” 1  curie/ crn^ »  and  M 


=4,3' 10  M =*^ 


1  *000 


i  whence 


At  a 


m/s®1 


fl*  if  ase>m 


3, 14.0,0025-3. 5-324, 3a.  4, 3-  UT"a  ^^.2/ 

4*8  *  lO  L  ss»  1CK), 

324,2  <■  VTS5  *  3242  *, 


62,2  -/t.  | 


/*,  10G  \  2" 


^  ^  lir j  *  '  324 

According  to  the  tables*  aSuppl  -  *0 


0,06 «  3242  ~  737  jv 

*-.••10  *  j 


curle/cza 


4  a  - 

824,2  “”jo 


6540  jw, 


%|S?  (lH  TS5S! 


lots  \  2 


0,05*6940*2240  .«. 


For  a  counter  with  radius  rQ-a  cm,  &xain  ~  * » 24x10  '  j 

^  curle/cm-'.  ! 

This  makes  it  necessary  to  increase  the  source  j 

strength  approximately  tenfold  in  order-  that  the  activity*  j 
•dilution  range  Ip  100  which  we  measure  be  maintained,  while  . 
.this,  in  turn,  expands  the  boundaries  of  the  dangerous  j 

zone' up  to  xguppl  -  11,411  m  and  ysuppl  =  3*685  ®,  the  j 

.dimensions  of  the  test  zone  being  the  same  as  for  the 
counter  with  rQ  -  6.33  cm.  j 

On  7  September  1 956 ,  an  experiment  on  the  scattering'! 
•of  radioactive  impurities  was  conducted  at  the  ice-floe  j 
(station  K North  Pole.”  The  diagram  of.  the  experiment  is  J 
|  shown  in  Fig.  t*  The  radioactive  cloud  was  obtained  by 
| burning  0.59  g  phosphorus-32  with  a  total  activity  of  1.4 
i  /*-  curie.  The  burning  of  the  phosphorus  lasted  30  sec; 
hence  the  source  strength  Q  was  approximately  equal  to 
0.04?  -A* curie/ sec*  The  mean  velocity  of  the  wind  was 
3.5  m/seo.  The  measurement  results  are  presented  on  the 
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Figs.  1#  'Diagram  of  experiment  on'  the  scat¬ 
tering  of  radioactive  Impurities  at  the 

:  "North  Pol®  4*  station* 

,  •  </>  •  * 

jch&rt  (Fig.  2)  whose  recording  speed  was  6  mm/s® c„ 


Fig* . 2*  Sample  of  the  recording  of  radiation  i 

.  intensity  from  a  radioactive  impurity  cloud. 

(1)  Radiation  meter  No  4;  {2}  radiation  meter 
No «  o » 

j  .  In  the  present  experiment  STS-8  cylindrical  counters 
jwere  used.*  for’ lack  of  spherical-  counters.  This  should  j 
pot  have  essentially  affected  the  measurement  results* 
provided  that  the  conditions  required  by  relation  (1 ),  j- 
pi.©.,  V* cloud ^  ^counter*  satisfied.  Hence*  the  cal-  j 

jealation  for  the  cylindrical  counters  was  made'  using  the  j 
formulas  for-  a  spherical  counter  with  a  sensitive  volume 
equal  to  that  of  a  cylindrical  counter.  For  an  STS-S 
tub®*  whose  sensitive  volume  v~34  cm^»  the  radius  of  an 
equivalent  spherical  counter  is  r0»tom. 

•j  Since  our  possibilities  were  limited  by  the  dimen¬ 

sions  of  the  ice  floe  and  the  direction  of  the  wind#  the 
radiation  meters  Nos,  3  and  4  were  considerably  closer  to 
the  source  of  the  radioactive  cloud  than  was  required  by 
the  above  calculation*  The  distances  of  the  radiation 
aeters  3  and  4  from  the  source  of  the  radioactive  cloud 
frrere  ~  ®  and  x^^nai  =  38.5  ffl»  respectively 

|(Fig.  1)1 

.  The  activity  concentrations  calculated  at  the  points 
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^initial  “  1^.6  xttnal  K  36.5  a,  for  z  a  0.5  m  and  a 
|  source  strength  of  Q  =  0,047 /4  curie/ see,  were  a|nltial 
Is  1,1  X  10“°  curie/cm^  and  afiuai  “  0,25  X  10**® A- curt©/ 
respectively,  while  the  lateral  dimensions  of  the 
Cloud  for  the  given  initial  and  ^ultimate  wer‘e  ^initial 
«2,98  and  2yuxtimate  ”  6.89  a,  respectively. 

Such  concentrations  of  a  radioactive  cloud  are 
readily  accessible  ,’,to  measurement  by  means  of  radiation 
meters',  provided  that  the  lateral  dimensions  of  the  cloud  j 
for  the  given  jrlBltlsl  and  yultlmate  exceed  the  radius  of  | 

the  counter  volume,  ^counter*  However,  In  the  present 

lease  ~  5.13  m,  so  that  the  readings  of  the 

‘radiation  meters  could  not  correspond  to  the  actual  values  : 
of  the  moan  concentration  at  the  points  under  investigation, 
Nevertheless,  the  experiment  carried  out  at  the 
“North  Pol®  4"  station  to  determine  in  principle  whether 
•lit  is  possible  to '  measure  the  concentration  of  radioactive 
j impurities  and  "the  calculation©  discussed  above,  revealed 
the  followings  • 

t.  At  a  minimum,  source  strength  of  Q.  =  §,047 
A  curie/sec,  the  radiation  from  a  radioactive  cloud  can 
;b©  measured  by  means  of  ordinary  gas«di ©charge  counters 
and,  hence ,  •  the  concentration  of  the?  radioactive  Impuri¬ 
ty  can  be  measured  provided  that  condition  (1)  la  satis- 
jiioct  *  1  | 

2,  If  we  know  the  law  of  the  distribution  of  con-  j 
centra tion  in  the  counter  volume,  it. is  possible  to  obtain  i 
an  objective  . concentration  characteristic,  also  in  the  zone 
fora  3^la  to  xlrdtlal?  this  would  essentially  permit  a 

[decrease  in  the  necessary  source  strength  and,  cons©-  ! 

quest ly,  in  the  dangerous  zone  of  the  experiment,  | 

I  3.  When  the  experiment  is  set  up  correctly,  and  its  j 

(preliminary  and  final  conditions  are  calculated,  the  con-  j 
jcentratlon  measurement®  themselves  are  rather  simple  and  j 
jreliable.  -j 
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